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ABSTRACT

Exposure assessment on the microbiological hazard of

frozen dumplings and development of HACCP model

Kim, Young Seon

Advisor : Prof. Chang, Hae Choon, Ph. D.
Department of Food And Drug,

Graduate School of Chosun University

The purpose of this research is to offer scientific resources and activate HACCP
application of frozen dumplings, to set critical control point/critical limit and develop
education manual by conduct of hazrd factors and hazzrd analysis in the manufacturing
process. To conduct of hazard factors of frozen dumplings had investigated references
about manufacturing processes, raw materials, hazard factors of processes and HACCP
model. To find the domestic hazardous factors and outbreak possibility, the diagrams of
manufacturing processes and methods of 7 frozen dumplings manufacturers had been
mvestigated in the fields, and other research papers and related literatures also had
been surveyed. Sample preparation and analysiss Raw materials and sample
contamination level of 238 manufacturing processes, surface contamination level of 70
manufacturing equipments, surface contamination level of 28 worker and aerial microbe
of 74 work areas had been tested to find biological hazard factors, analyzed from 7
frozen dumplings manufacturers and for the verification of physical and chemical hazrd
factors. Analyzed foodborne bacteria such as FE coli, E coli OI57H7, B cereus,
Staphylococcus aureus, Salmonella spp, and L. monocytogenes as well as total counts,

yeast and mold, and coliform. Also, microbial analysis was compared between HACCP



applied complany and non-HACCP applied company. As a results, total count and
coliforms were decreased after steaming process. Toal counts and coliforms from raw
materials were not decreased by washing process. The metal detection process was
determined as CCPs. The CCP and critical limits for frozen dumplings were provide by
evaluation the experimental results and literatures and then the HACCP plan was
prepared. D Staphylococcus aureus, D Bacillus cereus, 2 E. coli and 2 Salmonella ssp.
had been found in before steam process and this results were offered as the managerial
sources of cross—contamination. Applying the test results and research data, conduct of
hazard factors in the manufacturing process and evaluation of outhreak possibilities
could be performed to develop HACCP models, so that it can be applied to more
scientific and reliable certification process of HACCP and after-management. Also,
hazard factors can be different because of the equipments and health control levels of
each manufactururs. Data of this research could be cited with through self—verification.
It is more easily than the current conduct of hazard factors and hazard analysis to

reference the results from this research.
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A Gr7F sttt oA dAe 43 kA Ao g &uate] &)
S ulshel] whel A EFAAA, HACCP(Hazard Analysis Critical Control Point),
GMP(Good Manufacturing Practice)5 ¢ 9183 #A|Le] &3 #AA4lo] F7islal,
T F&

HEFAAG e LA HERD] BE 2 St AELAATE
g8 Foe] Fsanol B B

Zolax HACCPS] wHA A o] 7583} =
218 skl v(7-9).

HACCP Alzgle duhy Az B & 5 S At o|=27|7tA 7
SA A wrAEl ¥y} gl HElacle #ele] FAbelal, a2 Yl asE owel
71 $lste] AAHez A, HElske Akolw, AEe] b (safety), {143
(wholesomeness) % %2 (quality)2 #H35laLxl sk w2 o] th(10, 11). v
2ho] A 20065 oA &EF g dAA AAE Fohe] 201297t A
Al BabeEe] 95%0)dE HACCP A8 #5 o2 gfstaral siH, dx oF7Fe 3%
T ol R, WEFAHE T olF, AR, 2HbEE, WeHE T AR, O
7, W1, WA, vtE 2R, dEEE 92 AAR[F T dFHA AxdLel dst
of HACCPS QAR R oF AEES st Utk

HACCP Al&®l2 AFEAA G AEAAdd G0 Aes5s 239 A%

B CCPY 24, Asjasity, ZUHY 9 /MdxA 59 odsoz sy
AFA - Fe Dol A Agshy] ofelw AA oItk A e AN FE
¢] HACCP #&2 oF-3stal 9= vl=re] Aol ald A+ flsfjasr 9 o
of el o AHAME NEete] AEGAC Agsta o, 53] Lqti
dAE A Ade shar vk s-vtete] A HACCP o 528245 st
dutmdo] AA o] glov, tgFd HFEated @3 fAaiHAARE 2 T8
#e] A (CCP) AA 2 f1% 7AF oA el 2AART) BT Aot

FHZol= HACCP Aladoa  FE&AE =07 8l 983 7HRisk
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Table 1. @557 AxFTAH Sample

Number of samples

HACCP Raw After Mixi Molding S i IS i i
s w Xing O teaming reezing  Packaging
A 5 3 2 2 2 2 2
B 3 3 2 2 2 2 2
HACCP
C 4 4 2 2 2 2 2
D 3 3 2 2 2 2 2
E 3 3 2 2 2 2 2
Non
F 4 4 2 2 2 2 2
HACCP
G 4 3 2 2 2 2 2
Total samples 26 23 14 14 14 14 14




Table 2. ¥yt FAA 946 22(16)

T W& =
E coli OI57H7 BEEYS
Staphylococcus aureus ke
Salmonella spp. dg o
Bacillus cereus dued

w88 | Listeria monocytogenes s o9
AnAt HAA
A% 2709
o 4517
o 718850 kA
HES 780 HgkA
ksl A 7he-g2=0] HakA

EER
|3 R=RLEN 718850 kA
AR Y Phegsrel A3

EA A= HAMYRATY oEF/S 671 HACCP oFH&E5 alde AR A%
(2004)
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7t ARt

ANggo 1 mLet 728 @A 84 1 mLe Eat HEZHA 2u] o] FitF
0 F FHslq oF 43~45C=E /A3 Plate Count Agar(Difco, Sparks, MD, USA)H]
A ¢k 16 mLE FoAoez ®EFsta #HEY FJAE AFZE st 3521 T(Low
Temp. Incubator, Jeio Tech. Seoul, Korea)ol* 24~48A17F ¥l <kslict. 1949
30~3007He] s AET Fus "ol HeFE ALtetar, o Ha et 3
AuFEE woke] dWkAldETE St
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1

#. 4 Z+d 0157:H7
(1) Z3tw)¥
paHoz AHAH AA 25 gol ZEL MW= mEC(Difco) ®)A 225 mL
2 J)sbe] #A3EE 35T (Jeio Tech)ol A 24417 S wjFahal o}



(2) Heu) &
S g2 MacConkey Sorbitol & 8] A (Difco)ol  AFshe] 35T (Jeio
Tech el A 18A1ZF 8] F$S sorbitole el &+ FAHEES Hsle Eosin
methylene blue agar(Difco)el %3] 35C(Jeio Tech.)oll A 24117+ wlFs)sdch.
mAlol &4 Fdo] F0lE HeEE FAAES AASHA
(3) FAH
EMB gHlujA|o| A 2o 554 &
sto] 35C(Jeio Tech.)ol Al 24A1ZF wl k3t
GNI+card(BioMérieux, Marcy 1'Etoile, France)E& ©o|-&3te] 433
(4) 48 A8

©

o

—\—4_1%

& HO

rir
o,

X

lo
o
ol
rob
o
=
)
2,
o,
ol

FAE 2 O157H7 A% kit(Oxoid, Hampshire, England) &

AEE skl

g TR A0
o] §3te] W

re

o

ghQl

nJ o
ofr

=
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H
2
-
M

vl . Staphylococcus aureus (3 3
AA 25 g e 26 mLE FHe &, 225 mLe Ea QA &
21-%F 31492 stomacherol| A A st A g8
slA g AREste] 108 @A s A whE UhS Baird-Parker $H3 3w A|
(Difco) 3% 03 mL, 04 mL, 0.3 mL® & A%

o}
ASE HAE $AE AZAA AEHE AFAe] B FHY FEHES
o}

i

_1%
0,
[S—
N
-~
i
)
b
i
ofr
2
38

et o 10E-ZF Ao A vBEA A Z] 35T (Jeio Tech.)oll 4] 45~48A] 7+ v 9F3k
= T vz e Fde] JAA ek Al skeoh Algek F 3o A 57

Hggbdn) Ao A Eshal 37°C(Jeio Tech.) el A

v}, Salmonella spp. (A= 4%}
(1) Fatn) &
AA 25 g v 256 mLE #H3ste 225 mLel peptone water(Difco)el] 7} % 3
5C(Jeio Tech)el A 18+2A17F Fvt wjFgtrt. ¥k} 0.1 mLE FHote 10 mL
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Rappaport—Vassiliadis B} A (Difco)oll HF3te] 42°C(Jeio Tech.)oll 4] 2412417+ Bl %k
sttt
(2) #=2 W
Z1 w¥Ae Xylose Lysin Desoxycholate agar(Difco)el] FF3d}e] 35T (Jeio
Tech)oll A 24417F v <FsE 5 wjgFd3 A2 AT Ty z2be g4 y=
2 A9 kgl
(3) FAH
o HEhe REskAu Ao Adisle] 35T (Jeio Tech)ol A 18~2441%F w) Fs})
of TSI AFER) A (Difco)e] AFHEIH FH-o] HEF3sFa 35T (Jeio Tech)ol A 18~24
A ZE Bl ste] Vitek GNI+ cardE AR&38le] 54 1)

A}. Bacillus cereus (WA ]2 Ald$-2
) oF 54
AA 25 g BF 25 mLE ot 2Eupr 2o Hek & 225 mLe] dHit A4
Z 3|4 AL 7hsle] 28-7F a145 0 7 stomacherol| A A 3}Ete] Al gdo &)

a1, "t QlAkeks s e Abgste] 10-2014 10-671%12] 108) 24

g4t/

’ | 34 ols w
Et) 549 MYP e v <] (Merck, Darmstadt, Germany)oll A& 2 3|
Aol 02 mL& Fotdd €a Ei Fel s ARESke] wjA] EHe] aF HARSH
A7l 3 30C(BOD Incubator, Jisico, Seoul, Korea)ol 4 24417F v s} U}
50~15071¢] et Fwel lecithinase® A/gsts £893 go] e &34 J=e
AlF kAt

(2) g2 A&

MYP H#ujA A AFA0 e 578 Adste] BEgshdn Ao gFshe] 3

0T (Jisico)oll A1 24A17F wlFdt & Vitek BCP cardg AM&3ste] 3w 7§

[
Bacillus cereus® 34 3}9t}.

(3) = ALt

of ArkstaAtt
(10-41M 6578 F el Ale=AaL, 5748 Hete Qg dap 4749 Feo]
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Bacillus cereus® 213 A S 74-F 65x(4/5)x10,000x10=5,200,0002. 2 AAts4 )

o}. Listeria monocytogenes (&) 2~H|&] o} K LA}o] & A ~)
(1) Zael g
AA 25 g BB 25 mLe #H3dle] Listeria 18] A (x9)(Difco) & AF-&3e] 30T
(Jisico)oll A 24A1 7+ v)) ¥ &k oF.
(2) w2 WF
Z=ot B2 Oxford agar(Difco)oll FF38Fe] 30T (Jisico)ol| A 24~484]17F Y

JA5E o} F An §e FAAS colony® UEHE FHE G FHow wahe
Al
=

UL W & R W

~ I

JAFeEe nEFHAMA L HEst] 35C(Jeio Tech)ol Al 24A17F wFsk &
q

, catalase + CAMP test +2 #2lstar APl listeria

kit(BioMérieux) S %A EA A}
A, A

-~

=3
H
A8l 1 mLet 28 @A 4] 1 mL A& do HAERA 20 ol
=

THOZE FHolo] oF 43~45TCE A8k Potato dextrose agar(Difco) ©F 15 mLel
Ty BREE)

2) A2 HAle AFZ st 25T (Jisico)oll Al 5~74 37t v F3k3d

(3) 18#3 30 ~ 30070 Hehe AE3 HHE Holo FJeHE Aibst

3, 7 gEgesel SANsE e AFe s

A= PCA, A4 PDA, 183l )3T Deoxycholate Lactose

=
lije}
jas}
=
)
)
(@]
<5
il

>~
>,

Soturh g Az wiAE 4 4 A GAE A dHE
1587 AAA 7 = g8 2o Al 2 a2 35C(Jeio Tech.)ol Al 4841 7F
A =

At 25 C(Jisico)oll A 74 7F wl Fahsi .

_12_



A7t 97}

1.

A2 A Bsrae 8371

"k

o}

%

1o

©

7F

[e}

]

3%

[e]

8 27t
1.2.4:(B)

(¢
S

L

CODEXY] ¢
A7t

p=1

)
=
i
a}

FAO

o% 3

t}(Table 3).
2.

e

)

4
o]
o

oF
o
N
v
il
ze)

Ho

-
[}

7}

ur
=

g 9

e ARAR,

ol

B

‘.__HO
o
7
b
K
T

¥
B

-

3l aa(C) T 7}

3

9

a5

™, 3

24 AR(19)

3

o 9

3T

™

SR

2

o]
(-

e

T AR (19)

9 ol ¥

o

o Su4E

9]

d] =}

4

AT

©

7}

b}
JO

Fed %

©

Eeh

[€)

2
ze)

Ho

o

el

0
o

o

_13_



Table 3. S&l¥E7F AZ4A9 HINIIE AE(CODEX, FAO &

NACMCF")(8)
o P ks o e
T | s WE | 7 v &
Clostridium botulinum toxin, Salmonella
tvphimurium(CHE] 3+ 2)iparatvphi - A B(F}2}E]F2),
B2> Shigella dysenteriae, Vibrio cholerae, Vibrio
Ao st vulnificus, Listeria monocytogenes(IMO), E. coli
O157H7, Hapatitis A, E virus(Z+d), Trichinella
o s Ae spiralis(A 5.5
T A 9 Ut 22 gkl A4 o
3) - Sud, ARwel R =4 F
a =4 C | - olzgEn, arsen
- g =4
pY A A AWAL] e dE F e =E
- w5, 7EERd 5
AAA Q1 9 WA E coli, Salmonella spp., Shigella spp.,
A B 7} B Yersinia enterocolitica, Vibrio paraheamo{ytica
= (49 WBRE ), Streptococcus type A(HES),
= sdel AA Rotovirus, Norovirus
T wans g, AE 28 7 AEE sene 2
o o € |Heak 2EsAET, Zgd0lE 5
= e p AdutA el AA = FE dE o e B2
2 - &, Eoay, Mzt 5 dHolE
Bacillus cereus, Clostridium  perfringenes,
B Campylobacter  jejuni, Staphylococcqs aureus
BaF 71 toxin, Giardia lamblia(817d 7145 AF), 7]
o] ¢l A /‘3%0 = A} O Al A o] oF = o] =AFO. 2=
wo WA Z}hqt_ ?Egi A AR x| T TAE it
7} Hesp| € |de SeEd
- AlF AEA 5o ARE
st &4 olF u[HF AHE QAL wA A EARE
P | F v 29&4
- del, rEs ug veldle g4k 5

UNational Advisory Committee on Microbiological Criteria for Foods

2)Biological hazard factor
YChemical hazard factor

4)Phygical hazard factor
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Table 5. r& FAEANA PAEH= dibAlRd 2L o Fd
(2h9] : CFU/g)

a4 A4 =

TR

aF GwMF W w2 2o xF &)

69x10°  6.4x10°  2.3x10°  1.7x10"  15x10°  48x10°  1.3x10"
A uk A 7

39x10°  6.6x10°  1.1x10°  1.9x10"  09x10° 54x10°  15x10"

3.0x10"0  1.1x10 ND 26x10°  1.3x10°  9.0x10°  2.3x107
2

40%10"  0.6x10" ND 34x10°  15x10°  3.0x10°  2.1x10°
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Table 6. ¥

WEE G AAR(dEE) AAFE

e ANH G4 [ AEYH A E H] 31 A5
1| = 3 A Hj 7] <
A 3 A 213 [s]
2 © 3371 4l Stand plate count
: lif
3| =22 Air 2oy gm Coliform group
sample veast & mold plate
4 |49 2z A wztz] i count
5 | x4 Zelelo] 2 9
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Table 7. Q59557 3 THO Y A

2R

i

W | AAgE | A E H) 51 B
[e]
1 W o 2 g7 Stand plate count
Coliform group
2 | A8 A 23 717 E. coli
E. coli O157:H7
3 |5 =4 a2 7]7] S. aureus
Salmonella spp
4 |3z 4 Wz AvaE B. cereus
Swab
L. monocyvtogenes
5 WEgA 2ol veast & mold plate
count
Stand plate count
6 292} A W EA Coliform group

E. coli
S. aureus
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Table 13. WEWF9 AAR AAA, ANF g57: AnAT

(+¢] : Log CFU/g)

a4 A4 =
A ZG %
=4 =5 &l = &t 55 o}
A AHA 399 403 416 422 48 494 404 408 573 572
Al =5 461 464 415 408 568 573
5 Al A 379 376 348 318 308 323
A2 3 332 349 338 318 328 326
A2A 528 531 524 560 557 561 544 543
¢ AHF 451 445 453 440 434 4.38 475 471
D AR 428 420 441 404 423 416
A3 393 398 390 361 357 355
- A=A 408 413 509 499 383 386
A3 394 39 504 482 374 379
E AAA 418 423 408 395 404 394 559 541
AHF 404 408 372 348 360 346 556 539
A2A 421 413 406 504 509 499 358 334
G AZE 426 404 428 479 485 482
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Table 14. Y559 AR ANA, AAF FEHE= NG
(9] : Log CFU/g)
4 A =
AzH &
=4 =5 = &t 55 o}
A A=- NDY ND 100 100 ND ND 279 274 251 236
Al =5 ND ND 220 234 ND ND
5 Al A 160 195 ND 246 248 253
A2 3 ND 100 ND ND ND ND
A7 ND ND 251 272 100 100 204 195
¢ AHE ND ND 18 10 269 263 259 261
D AdA 228 211 243 226 232 215
AAE 261 252 276 160 170 148
- A" ND  ND <10 <10 ND ND
AlZ3%  ND ND <10 <10 ND ND
E AAA 300 295 304 130 130 160 1.00 1.30
AHF 234 228 170 1.00 100 130 130 1.00
A2A 253 246 232 258 200 238 160 1.30
G AAE 228 218 215 204 226 238
UND: Not detected
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Table 15. W7o AA 59 AAA, AFS AEH= AdH

(&1 : Log CFU/g)

A 5
A Z %
=X =% Rl %9} 53 s}
A M A 346 347 310 312 263 264 160 148 310 314
A= 211 204 292 289 293 299
5 A=A 160 160 160 ND ND ND
A5 148 170 223 304 ND ND
c AAFA 291 287 284 230 204 211 249 238
AAZ 2338 228 226 259 266 264 277 279
D AAA 185 1.70 1.85 243 2338 232
AAZE 259 252 265 130 148 1.30
- AAA 308 315 304 29 208 1.90
AAZE 306 318 308 304 215 1095
E AAA 293 308 336 286 285 285 328 325
AAFZE ND ND 338 304 335 333 260 277
G AAFA 190 204 200 273 279 269 215 208
A3 190 195 211 236 243 249
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Table 16. Y59 rire AXTAY ARA AEH= AubA A, o
Aot A5

(&F9 - )
2 3 4 5
o A} az | 2us 10 | 10014 | 10%4 | 10%14 | 10%)4 | 10%)4 (ol
a% ok | 107 e | 10%we | o10teler | 10PW)9r | 10%w]
a4 =5 52 52 13 24 15
A A | 46 46 20 21 5
A w3t 28 28 8 8 12
uk
PR 28 28 9 10 9
Aﬂ
T |55 28 28 6 22
= A | 2R 23 7 21
= A 28 28 6 22
a4 =5 52 41 11 2 14 23 2
Al H 46 31 15 2 12 17
=l Hy 3t 28 28 6 22
Xol—
SRR = 23 1 19 5 3
F|F 45| 28 23
= A | 2R 23
% 4| 28 23
a4 =5 52 49 3 10 25 14
A H |46 42 4 8 25 9
LI 28 28 16 12
=
LB = 23 0 20 3
=T & 28 2 26 2
=2 | R 4 24 4
¥ =z 28 2 26 2
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Table 17. V572 A HoA AxsH dAdd we} &= Al
At
(¢+9] : Log CFU/g)
A 25 A
A ZA %
Hj & ! T4 54 =%
12 605 609 629 625 349 353 346 348 346 349
A 22} 644 638 632 636 334 341 349 345 353 351
B 12} 484 485 563 560 211 230 230 215 215 240
22k 487 543 563 656 232 376 228 379 228 308
12+ 536 538 523 530 223 228 234 232 246 251
¢ 22 541 487 525 415 220 330 226 299 257 340
12 590 58 591 587 311 332 334 323 343 349
b 22 584 585 58 58 316 318 315 323 328 315
- 12} 486 482 48 484 352 353 348 343 351 346
22 478 485 48 487 340 349 351 353 349 351
12 688 680 694 691 363 369 377 372 387 38
K 22} 675 623 692 623 361 366 374 379 38 380
12} 486 482 48 484 352 353 348 343 351 346
G 22k 478 480 48 485 340 349 351 346 349 351
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Table 18. Y- s¥HFo AlnoA AxgA dAd w2 &= A3
ELT

(&1 : Log CFU/g)

A 25 A
A ZA %
Hj & ! T4 54 =%
12 264 262 223 226 ND ND ND ND ND ND
A 22 270 130 230 160 ND ND ND ND ND ND
12 281 268 369 35 ND ND ND ND ND ND
B 22b 270 287 361 428 ND ND ND ND ND ND
12 223 215 265 251 ND ND ND ND ND ND
¢ 22 220 258 241 276 ND ND ND ND ND ND
12 246 253 232 249 ND ND ND ND ND ND
b 22F 261 258 233 240 ND ND ND ND ND ND
12 18 19 394 372 ND ND ND ND ND ND
E 22 208 195 404 408 ND ND ND ND ND ND
12 190 204 23 223 ND ND ND ND ND ND
K 22 218 18 232 215 ND ND ND ND ND ND
12+ 243 230 215 204 ND ND ND ND ND ND
G 22 226 240 232 230 ND ND ND ND ND ND

_40_



Table 19. WsYHF9o A moA AxgAH Ao g} HEH= AAd5v

(&1 : Log CFU/g)

Az 4
AZzDA
Hj & K o 4 %
1=} 3.09 3.16 3.32 3.20 ND ND ND ND ND ND
A 22} 3.65 3.61 3.58 3.46 ND ND ND ND ND ND
1=} 2.11 2.15 2.15 2.28 ND ND ND ND ND ND
B 22} 2.23 3.04 2.11 3.65 ND ND 1.48 1.00 1.30 ND
1=} 2.23 2.15 2.65 2.51 1.00 ND ND ND ND ND
¢ 22} 2.20 2.58 241 2.76 ND ND ND ND ND ND
1=} 2.88 2.84 2.83 2.87 ND ND 1.00 ND ND ND
b 22} 2.92 2.85 2.85 2.83 ND ND ND ND ND ND
1=} 2.98 3.26 2.85 2.96 ND ND ND ND ND ND
E 22} 3.54 3.46 3.32 3.52 ND 1.30 ND 1.00 ND 1.00
1=} 3.38 3.33 2.96 2.95 ND ND ND ND ND ND
F 22} 3.35 3.34 291 3.04 ND ND ND ND ND ND
1=} 2.72 2.79 2.64 2.71 ND ND ND ND ND ND
G 22} 2.81 2.79 2.72 2.74 ND ND ND ND ND ND
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SHAtHTable 23). dubAlwtst wtfm 9 i 97, A=, e, dF-A4l

AoEs 302 FRIFHoY SxEFA o|Fde dATTS 9e 12, IdFe
HE 28 WA JhsAdo] wolxlnt ol& 7ld A< S5 4E oty HETL
I XEFe] e gAY vAdEEH fslas F Assd HAVSA ¥
7y A3 =M Bacillus cereus, Staphyvlococcus aureus, Salmonella spp. & 73

¢ BE 282 HriEglov AlH g4 olF v 182 S 131‘%

:I:‘z
%
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o

ol A Salmonella spp. &+ A & F A NAM Staphviococcus aureus®] 7% H% 22
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Table 23. WEWFFH AZTAW WALIA sz

WA 75 A

45, HAF FHEA o
, , 19 %
A = (swab) A4 A
o e A= P A= A= A= Az | A= | A= aA
b= =N ° = ==Y °= =N °= ==Y s
T A T A T A T A |
Standard plate | 5, | 5 5 | 52 | 800
count
Yeast & Mold ) | g 5 | 49 | 754
plate count
Coliform group 52 40 52 40 6.15
E. coli 52 0 52 0 0.00
U5
E. ; O157:H 2 2 .
(w7 coli O157:H7 5 0 5 0 0.00
Listeria 2 | 0 2 | o0 | 000
monocytogenes
Bacillus cereus 52 5 52 5 0.77
Staphylococcus 50 9 50 9 031
aureus
Salmonelia | 4 1 52 1 | 015
Spp.
Standard plate | 45| g 46 | 46 | 800
count
Yeast & Mold |0 | 9 46 | 4 | 730
plate count
Coliform group 46 35 46 35 6.09
E. coli 46 0 46 0 0.00
=
A B e o7 | 46 |0 46 | 0 | 000
Listeria %6 | 0 46 | 0 | 000
monocytogenes
Bacillus cereus 46 0 46 0 0.00
Staphylococcus 46 0 46 0 0.00
aureus
Salmonella 46 0 46 0 0.00
SpD.
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(Table 23 A<)

48, HAF FHEA ° 7k
£l £l W [*) Al
A F (swab) e A A5
73 Aahas ] ] ] ] WAy | ok
AL | HE | AF | dE | A | dE | AZ | HE 7?,K/ 73};
s |as| & |Aax| # |[dAx | & 4| |7
= o
Standard plate | o0 | o |y |y 2 | 4 | 8o | 3
count
Yeast & Mold | o0 | g |y | g 2 | = | 53| 3
plate count
Coliform group 28 28 14 0 42 28 533 3
E. coli 28 1 14 0 42 1 0.19 2
W | E coli O157H7 28 0 14 0 42 0 0.00 1
Listeria % | o | 14 | o 2 | o | oo | 1
monocytogenes
Bacillus cereus 28 0 14 0 42 0 0.00 1
Staphylococcus | o5 | o |1y | g 2 | 2 | 03| 2
aureus
Salmonella spp. 28 1 14 0 42 1 0.19 2
Standard plate | o5 g |y | 14 | 14 | 14 | 56 | 86 | 800 | 3
count
Yeast & Mold | og 1 o5 | 4 | 0 | 14 | o | s | 95 | 357 | 3
plate count
Coliform group 28 28 14 0 14 0 56 28 4.00 3
E. coli 28 1 14 0 14 0 56 1 0.14 2
48 | E coli O157:H7 28 0 14 0 14 0 56 0 0.00 1
Listeria R | o | 4| o | 1| o | s | o | 00| 1
monocytogenes
Bacillus cereus 28 0 14 0 14 0 56 0 0.00 1
Staphylococeus | og 1 14 0 14 0 56 1 | o4 | 2
aureus
Salmonella spp. 28 0 14 0 14 0 56 0 0.00 1
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(Table 23 A<)

48, HAF FHEA o 7k
, ’ 19 %
AAE (swab) i d as
Iz ol 3l ﬁ\_
. wEe 4% | Bz Az | A4z | 4z |2z | Az | az | 24U
s DAl A DA A D A s | A/ | ke
T Z:]_T T Z:]_T T Z:]_T T Z:]_T o1 2
= o
Standard plate | o5 | o B | W | 800 | 3
count
Yeast & Mold | o0 | ® | 2 | 057 | 2
plate count
Coliform group 28 0 28 0 0.00 1
E. coli 28 0 28 0 0.00 1
<% | E coli O157:H7 28 0 28 0 0.00 1
Listeria % | 0 R | 0 000 | 1
monocytogenes
Bacillus cereus 28 0 28 0 0.00 1
Staphylococcus 93 0 o3 0 0,00 1
aureus
Salmonella spp. 28 0 28 0 0.00 1
Standard plate | o0 | o0 1y | gy 2 | 4 | 800 | 3
count
Yeast & Mold | o0 |0 1y g 2 | 4 | o | 2
plate count
Coliform group 28 0 14 0 42 0 0.00 1
E. coli 28 0 14 0 42 0 0.00 1
&4 | E coli O157:H7 28 0 14 0 42 0 0.00 1
Listeria % | 0 | 14 | 0 2 | o | o0 | 1
monocytogenes
Bacillus cereus 28 0 14 0 42 0 0.00 1
Staphyl ococcus | o5 | g |y | g 2 | o | o0 | 1
aureus
Salmonella spp. 28 0 14 0 42 0 0.00 1
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(Table 23

of

ol

an

it

48, HAF FHEA °
, ’ 19 %
A = (swab) A4 A
A& 24 Ei|
AL | HE | AF HE AZE | HE | AF | A& o
T Z:]_T T Z:]_T T Z:]_T T Z:]_T %

Standard plate | o0 | og |1y | 14 | 14 | 14 | 56 | 56 | 800
count
Yeast & Mold o0 | g | 1y 0 “ | o | s | 2 | 02
plate count
Coliform group 28 0 14 0 14 0 56 0 0.00
E. coli 28 0 14 0 14 0 56 0 0.00
E. coli O157:H7 28 0 14 0 14 0 56 0 0.00
Listeria % | 0 | 14 0 “ | o | s | o | 000
monocytogenes
Bacillus cereus 28 0 14 0 14 0 56 0 0.00
Staphylococeus | o5 | g |1y 0 “ | o | s | o | 000
aureus
Salmonella spp. 28 0 14 0 14 0 56 0 0.00
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Table 24. =] %5 1440 489 T AdL408)

TR W (mg/kg) | 7F=H(mg/kg) | ¥4 (mg/kg) | 2 (we/kg)
o} 0.007 0.012 0.002 0.015
¢ o] 0.005 0.001 0.007 0.065
T 0.011 0.007 0.003 0.084
o=y 0.003 0.023 0.007 0.049

FILF 0.004 0.010 0.001 0.042

AxnZF 0.043 0.081 0.013 0.068
55 0.016 0.013 0.007 0.029
2 0.055 0.077 0.043 4.120

Z4: FUYFEFTA FAEIFTEESREYEY. AF o FE A AR 4 A11273(2008

L
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Table 25. =] % AF 2 I 7HeF9 95 A8L408)

T ' " (mg/ke) 7tEes (mg/kg) | W& (mg/kg) T (ug/kg)

4317 0.009 0.0004 0.016 0.713

A 57 0.010 0.0004 0.004 0.902

17| 0.006 0.005 0.021 0.710

27517 0.007 0.0012 0.010 0.796

3 0.005 0.0015 0.014 1.141

2AA 0.009 0.0019 0.018 1.052
=22 A 9 O ke FESEUHY. AEgEdtdd A ra 41242008
)
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Coliform group 1 3 3
E. coli 2 1 2
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(Table 28 #A£)

Coliform group
Bacillus cereus

YES
B Staphylococcua aureus NO YES NO YES (223 CP
E. coli OI57:H7 o5 %
Listeria monocytogenes
5 YES
A P | F&z4 NO YES NO YES s cp
(FEAZE7))
YES
=24 (A z;v_j S le
C = \ fe] CP
g M%7
A
Coliform group
Bacillus cereus YES
B Staphylococcua aureus NO YES NO YES (223 CP
- E. coli OI57:H7 o5 %
Listeria monocytogenes
YES
P v&527 NO YES NO YES CP
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>
oft

Coliform group
Bacillus cereus VES
Staphylococcua aureus NO YES NO YES CP
E. coli O157H7

Listeria monocytogenes

=&5x7 NO YES NO YES Cp

ofN

4

Coliform group
Bacillus cereus
Staphylococcua aureus NO YES YES CCP-1B
E. coli O157H7
Listeria monocytogenes

=&5x7 NO YES NO YES Cp

ol
i3

Coliform group

Bacillus cereus
Staphylococcua aureus NO YES NO NO CP
E. coli O157H7

Listeria monocytogenes

=&5x7 NO YES NO YES Cp
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Coliform group
Bacillus cereus
5 | wes | B | Saphvlococcua NO YES NO NO cp
aureus
E. coli O157:H7
Listeria monocytogenes
16 s P |E&z7 NO YES YES CCP-2pP
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